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BACKGROUND OF THE INVENTION 

Most optoelectronic systems include hermetic packages. Active components such as 
semi-conductor lasers or other gain media typically perform better in a controlled atmosphere. 
Passive components, such as thin film dielectric filters are susceptible to humidity changes, 
for example. 

The typical hermetic package comprises a frame defining the hermetic boundary. This 
frame typically includes a base, sidewalls, and a lid. The lid is typically welded or otherwise 
sealed to the tops of the sidewalls as one of the final steps in the packaging process. 

The frames ftirther typically comprise optical and electrical feedthroughs. The optical, 
or fiber, feedthroughs are usually in the form holes in the sidewalls of the frame that 
accommodate the insertion of fiber optic pigtails through the holes and into the packages. 
During manufacture, the optical fiber pigtails are installed onto optical benches, or submounts, 
within the frames. The electrical feedthrough typically comprises an assembly that provides 
mutually isolated electrical connections between wire bond areas within the frame and 
electrical contacts that are outside of the frame. Typically, dual in-line package (DIL) or 
butterfly style leads are then attached to the electrical contact areas to electrically connect the 
package to a circuit board, for example. 

SUMMARY OF THE INVENTION 

The trend toward higher levels of optical integration, especially in the context of 
hybrid optical integration, typically necessitates more electrical connections across the 
hermetic boundary of the package. For example, in modem designs, the optical systems 
within the hermetic boundary can comprise multiple detectors, active elements, and 
microelectromechanical system (MEMS) devices, which are installed together on a submount 
or optical bench. This trend toward higher optical integration strains the electrical 
feedthroughs of the packages. 
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In general, according to one aspect, the invention features an optoelectronic hermetic 
package. It comprises a frame defining a hermetic boundary and an electrical feedthrough 
assembly on the frame. This electrical feedthrough assembly provides electrical connections 
between signal wire bond areas within the hermetic boundary to electrical contact areas 
outside the hermetic boundary. Additionally, according to the invention, ground wire bond 
pad areas are also provided within the hermetic boundary, the ground wire bond pad areas 
being electrically connected to each other and/or the frame or other ground plane. 

Some advantages of the invention are that the number of wire bond areas within the 
hermetic boundary is effectively increased by providing multiple contacts to the typically 
electrically grounded frame. This allows the signal wire bond areas to be used exclusively for 
non-ground electrical connections across the hermetic boundary. 

In the illustrated embodiments, a butterfly-style package is shown. Alternatively, 
however, the present invention is also applicable to other package styles. 

Preferably, the ground wire bond areas are located between two signal wire bond areas 
on the feedthrough assembly. The advantage here concerns the fact that electrical connections 
between the wire bond areas of the package and the optical bench metalizations and/or 
electronic components are usually made using wire bonding techniques. Crossing the wires 
can lead to intermittent shorting. Locating the ground wire bond areas between signal wire 
bond areas reduces the risk of wire crossing, especially when they are frilly interdigitated. 

The above and other features of the invention including various novel details of 
construction and combinations of parts, and other advantages, will now be more particularly 
described with reference to the accompanying drawings and pointed out in the claims. It will 
be understood that the particular method and device embodying the invention are shown by 
way of illustration and not as a limitation of the invention. The principles and features of this 
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invention may be employed in various and numerous embodiments without departing from the 
scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings, reference characters refer to the same parts throughout 

the different views. The drawings are not necessarily to scale; emphasis has instead been 
placed upon illustrating the principles of the invention. Of the drawings: 

Fig. 1 is a perspective view of an optoelectronic hermetic package, with its lid 
removed, showing an optical bench installed within the package; 

Fig, 2 is a perspective view of an electrical feedthrough assembly according to the 
present invention; and 

Fig. 3 is a partial cross-sectional view of the feedthrough assembly according to one 
implementation of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 shows an optoelectronic hermetic package, which has been constructed 

according to the principles of the present invention. 

Specifically, the package 100 comprises a frame 110. This frame has a base 112. 
Holes 113 may be provided in the base 1 12 for securing the package to a circuit board, for 
example. The frame 110 further comprises sidewalls 1 14 projecting from the base 1 12 and 
defining a perimeter of the hermetic boundary. Finally, a lid (not shown) is welded or 
otherwise attached to the top 116 of the sidewalls 1 14 to seal the package. 

The hermetic package 100 further comprises an optical feedthrough 118. In the typical 
implementation, this feedthrough is in the form of a ferruled hole in the sidewall 1 14. During 
manufacture, fiber f is inserted through the optical feedthrough 118 and typically secured to a 
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bench 50, which is installed within the hermetic boundary of the package 100, sometimes on a 
thermoelectric cooler. 

Listalled on the optical bench 50 are hybrid components including optoelectronic 
components such as lasers, semiconductor optical amplifiers, detectors, and/or MEMS 
devices, in addition to electronic components, such as electronic amplifiers and thermistors, 
for example. Electrical contact to these components is typically provided via wire bond areas 
52, which are cormected to the components by metalizations on the bench itself or by direct 
bonding to the components. Typically, wire jumpers 54 extend between the bond areas 52 of 
the bench and/or the electronic components 56 and the wire bond areas 120, 130 of the 
feedthrough assembly 130. 

According to the invention, ground wire bond areas 150 are additionally provided on 
the electrical feedthrough assembly. These areas are electrically connected to the package 
frame 1 10 or commonly to the same one of the pins or leads 124. 

The signal wire bond areas 120 are electrically connected to contact areas 122 outside 
the hermetic boundary of the frame 110. In a typical implementation, arrays of pins 124 are 
connected to these electrical contact areas 122. The assembly 130 electrically connects each 
of the signal wire bond areas 120 to a separate one of the pins 124. Whereas, at least some of 
the ground wire bond areas 150 are electrically connected to each other and typically to either 
the frame or a designated one of the leads 124. 

Fig. 2 better shows the electrical feedthrough assembly 130 of the present invention. 
Typically, the bulk material 132 of the feedthrough assembly 130 is a ceramic or other stable, 
non-conductive substance. Metalizations are provided on this ceramic material to yield the 
signal wire bond areas 120 and the electrical contact areas 122 and in addition to the electrical 
connections between the respective wire bond areas and the electrical contact areas. 
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The ground wire bond areas 150 are preferably installed between adjacent signal wire 
bond areas 120. Preferably, they are fully interdigitated with a ground wire bond area being 
located between each adjacent signal wire bond area. This maximizes a number of potential 
electrical connections. 

Fig. 3 is a cross-sectional view showing the configuration of the signal wire bond areas 
and the ground wire bond areas. Specifically, the ground wire bond area 150 is provided at 
the lop of plug 152 in the ceramic bulk material 132. These conductive plugs 152 extends 
between the ground wire bond area 150 and the frame 110 of the package. 

In contrast, the signal wire bond areas 120 are isolated from the frame 1 10 via the 
ceramic insulator material 132. 

In an alternative embodiment, a bus conductor extends between ground wire bond 
areas and one of the leads. 

While this invention has been particularly shown and described with references to 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the scope of the 
invention encompassed by the appended claims. 
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